Abstract
82
The simplistic approach to determine a generation technology might be based on the option with 83 the lowest overall levelized cost of electricity (LCOE) and capital cost. The functions of molten salt physical properties used in this study are listed in table 2. 
Property Function
Density .
Mathematical model

180
Considering that the dynamic model of SGS is on system level which includes a preheater, an 181 evaporator and a superheater, the finite volume method (FVM) will not be the best option in this 182 case due to its complexity. In the current work, LPM will be selected to establish the model and 183
Runge-Kuta method is used to solve the differential equations.
184
In the model, a typical point is chosen to represent the tube side and shell side, respectively. The governing equations of mass, momentum and energy conservations are stated as follows.
208
(1 
The specific heat change of molten salt during operation is small, Eq. (1b) can be simplified as,
The heat transfer from solar salt to the tube bundle,
The heat transfer from tube bundle to water and steam,
The energy balance at the tube,
222 in which, c p_t =0.499 kJ/kg°C.
223
The mass balance on water side,
The mass balance on steam side,
The mass balance on shell side,
The energy balance on shell side,
231
In Eqs. (7) and (8),
Under the conditions of Qw=0 and Δ̇f=0, give the initial condition of the dynamic model, 235 dP/dt=0. With the initial condition, Eq. (9a) can be transformed to, 
248 ξ is the admittance of the evaporator, which is depend on the characteristic of the valves. ξ=16.586.
249
The outside tube heat transfer coefficient can be expressed by, The energy balance at the tube bundle,
272
The heat transfer from salt to the tube bundle, To get full acknowledgement of the dynamic characteristics of the SGS, five inlet parameters 283 including valve opening, water mass flow rate, feed water temperature, molten salt temperature and 284 molten salt flow rate step disturbance were imposed to SGS during operation under rated condition. 285 The results indicate that the same increment and decrement of the same parameter has the opposite 286 impact on the system output parameters, which means the curves with opposite trends could be 287 achieved. The two kinds of response curves revealed the same dynamic characteristic. Thus, the 288 increments and decrements were chosen at random in the following simulation. mass flow rate and temperature were given as boundary conditions, they were also the main 303 disturbance variables. Table 4 presents the boundary conditions of the simulation. Cases A-E could 304 happen while a PT plant with TES operated as a peaking plant. water side parameters to converge to their new steady state, as shown in Fig. 2(a) , while it took 314 about 400 s for salt side, which was shown in Fig. 2(b) . When the steam quality decreased, more shell of evaporator which should be designed to be thicker to sustain the high pressurized steam.
337
Unlike the steam temperature changes in the superheater, the steam temperature increased in the 338 evaporator, which resulted from the redistribution of the heat load in the evaporator and superheater.
339
Since the heat load increased and remain higher than it was in the evaporator, more water 340 evaporated. In this case, the pressure in the evaporator increased and remain higher. But the molten 341 salt outlet temperature did not change. As a result, the total heat load of SGS did not change even its At the beginning, the molten salt mass flow rate changed from 100% load to 97%, 96%, and 95% 435 load, respectively, with the rest of the boundary conditions remained constant. In principle, the outlet temperature responses experienced the same transients change as shown in Fig. 6 and Fig. 7 .
437
The time constants on water side of the three heat exchangers are 400 s, 420 s, and 1400 s, 438 respectively, whereas on salt side, the time constants are 380 s, 400 s, and 1200 s, respectively. The 439 preheater has the largest thermal capacity, and while the superheater has the smallest. This is 440 because the specific thermal capacity of water is much bigger than that of steam.
441
As demonstrated in Figs. 6 and 7, the time is shorter as molten salt mass flow rate decreased, 
